The Wari empire (600-1000 CE) of the pre-Hispanic Andes engaged in ritual practices that included the modification and display of human trophy heads, but it is unknown from whom these heads were taken. Of 31 trophy heads from Conchopata, the majority are of adult males, and 42% exhibit cranial trauma, indicating that people whose heads were transformed into trophies commonly experienced violence. Strontium isotope analysis of five adult trophy heads indicates that at least three of these individuals consumed foods grown in a geological zone outside the Wari heartland. These data, combined with information on age, sex, and violent life histories and iconography showing bound prisoners and warriors wearing trophy heads, suggest that at least some trophy heads represent individuals from nonlocal areas who may have been perceived as enemies.
An isolated human head on display is a potentially powerful symbol, yet the meanings associated with it may vary greatly between groups and individuals, depending not only on culturally constructed notions of what dismembered bodies represent but also on how and from whom heads were taken. A head could be obtained by decapitating an enemy, by carefully removing it from an ancestor's corpse, or by collecting it after a criminal has been beheaded. The significance of this particular body part-as an icon of victory over an enemy, a loving memento of one's kin, or an emblem of judicial authority-invites inquiry into how the body and body parts are used to achieve particular ends.
In the Andes of Peru, the Wari empire (600-1000 CE) engaged in the taking, modifying, and displaying of human trophy heads. To learn from whom these heads were taken, we document the age, sex, trauma, and geographical origin of persons who were transformed into trophy heads. We report strontium isotope ratios from local burials and trophy heads from the Wari site of Conchopata to determine whether any trophy heads were from a locale other than the Wari heartland in the Ayacucho Basin and thus whether trophyhead individuals were perceived as local (an ancestor, a local enemy, or a criminal) or as nonlocal (a foreign enemy or a recent immigrant to the Wari heartland).
Andean Trophy Heads
Nasca trophy heads from south-central Peru deserve special attention, not only because of Nasca's spatial and temporal proximity to Wari but also because numerous studies have already investigated how the heads were prepared, in what contexts they were found, and who was targeted (Browne, Silverman, and García 1993; Carmichael 1988; Drusini and Baraybar 1991; Forgey 2005; Kellner 2002; Neira Avendano and Coelho 1972; Proulx 1971 Proulx , 1989 Silverman 1993; Verano 1995 Verano , 2001 Williams, Forgey, and Klarich 2001) . They have been recovered from burial, ceremonial, and looted contexts (Browne, Silverman, and García 1993; Verano 1995) and are identified by a foramen magnum intentionally enlarged to extract the brain and a hole drilled in the frontal bone to insert a carrying cord (Verano 1995) .
Studies of trophy heads from Nasca and other regions in the Americas have emphasized the enemy-versus-ancestor debate (Proulx 1989; Seeman 1988) . Given that Nasca trophy heads are primarily from adult men (Verano 1995) , some have suggested that heads were taken in raids or warfare (Proulx 2001; Verano 1995) . In contrast, others point to the occasional head of a female or a child and the elaborate rituals associated with trophy heads to suggest that they represent venerated ancestors from the local area (Carmichael 1994; Neira Avendano and Coelho 1972) . This debate tends to dominate trophy-head studies, but we also discuss other possible identities of these individuals.
Vanquished Enemies
Wari trophy heads could have been obtained from enemies vanquished during raids or warfare and either decapitated at the conflict site or captured as prisoners to be executed or sacrificed. Taking of enemy heads has been documented extensively in the pre-Hispanic Andes and other parts of the Americas (Chacon and Dye 2007) . Among the Moche (100-750 CE) on the north coast of Peru, iconographic and skeletal evidence suggests that human trophies likely came from war prisoners (Bourget 2001; Verano 2001) . Documentary sources reveal that the later Inka (1450-1532 CE) sometimes dismembered enemy leaders and used their body parts as trophies, transforming skins into drums and bones into flutes (Guaman Poma de Ayala 1987 [1615 , Sarmiento de Gamboa 1999 [1572 ).
Revered Ancestors
It is also possible that Wari trophy heads were from members of the local community and served as relics in ancestor-veneration rituals. The modern Uru-Uru Chipayas in Bolivia use skulls in religious rituals: las calaveras (ritual specialists who handle skulls) display them with Catholic ritual paraphernalia (Wachtel 2001) . The Inka preserved bodies and body parts of Inka lords, venerating them in public festivals and consulting them in private meetings (Guaman Poma de Ayala 1987 [1615 ). The public body (the mummy itself) was paraded on a litter in public spaces, while exuviae of the dead Inka were curated and cared for by immediate kin (Salomon 1995) . The importance of preserving body parts is further exemplified by native peoples in early colonial Peru, who sometimes disinterred bodies or body parts of kin from church cemeteries for use in ancestor-veneration rituals (Gose 2003) .
Executed Criminals
The trophy heads could also derive from individuals perceived as criminals. Perhaps their decapitation and postmortem modification was a form of punishment similar to gibbeting in Europe in the seventeenth through nineteenth centuries (Foucault 1977) . Although nothing is known of Wari judicial practices, Spanish chroniclers documented Inka laws and punishments for violating them, such as public stonings and hangings (Moore 1973; Murú a 2004 [16th century]) . After criminals were executed in the Inka system, their corpses were sometimes left on display to be devoured by animals (Karsten 1949) .
Trade Items and Heirlooms
Disembodied heads may also serve as items of trade or barter. Although such practices are undocumented in the Andes, in Papua New Guinea, disembodied skulls were sometimes traded between communities, and among the Mundugumor of the same region, skulls of enemies were passed on as heirlooms. When a man died, his enemy skulls were bequeathed to his sister's children, and when they died the skulls were given back to the man's grandchildren, specifically to the children of his daughter(s) (McDowell 1991) .
Wari Imperialism
The Wari empire expanded from the Ayacucho Basin of central highland Peru to incorporate various groups throughout much of the Peruvian Andes, as evidenced by the numerous Wari sites in the region (Anders 1989; Isbell 1989; McEwan 1996 McEwan , 2005 Moseley et al. 1991; Schreiber 1992; J. R. Topic 1991; T. L. Topic 1991; Williams 2001;  fig. 1 ). The abundance of Wari-style artifacts throughout the Andean area further shows Wari influence in the region (Cardona Rosas 2002; Cook 1994; Cook and Glowacki 2003; Lau 2002; Menzel 1964 Menzel , 1968 Owen 2007; Schreiber 1992; Tung 2007c) .
Imperialistic expansion by Wari has been explained as a result of religious indoctrination (Menzel 1964 ) and/or military campaigns (Feldman 1989; Lumbreras 1974) . Militaristic themes of warriors carrying weapons on state-produced ceremonial ceramics suggest the importance of militarism in Wari imperial expansion (Ochatoma and Cabrera 2002) . Furthermore, about a quarter of the adults from Conchopata tombs and approximately 30% of adults from two Wariaffiliated sites in Majes valley exhibit violence-related cranial trauma (Tung 2007b) . Similarly, nearly 20% of men from Wari-affiliated sites in the Nasca valley exhibit head injuries (Kellner 2002) . The iconographic and skeletal data suggest that Wari imperialism was associated with military force or the threat thereof. This study therefore evaluates whether the trophy heads were also part of a strategy for achieving imperial authority and dominance over other groups.
Background on Wari Trophy Heads
Thirty-one trophy heads were recovered from Conchopata, the secondary site in the Wari heartland, located 12 km south of the capital at Huari (Isbell and Cook 2002) . The site had residential and mortuary spaces (Isbell 2004; Tung and Cook 2006) , public plazas for feasting (Cook and Benco 2002; Cook and Glowacki 2003; Isbell and Cook 2002) , ceramics production areas (Cook and Benco 2002; Pozzi-Escot B. 1991) , and at least four large ritual structures; the trophy heads were recovered from two of those ritual spaces ( fig. 2) .
The D-shaped ritual room (EA72 [espacio arquitectronico]) had at least 10 trophy heads (Tung 2007a) , camelid offerings, and numerous ritually destroyed ceramic urns, some of which were a meter in diameter; a subset of those had images of warriors and trophy heads (Ochatoma and Cabrera 2002) . The circular room (EA143) had at least 21 trophy heads, burned camelid bones, and a smaller quantity of ceramics (Tung and Cook 2006) . Of the 31 trophy heads, 24 were adults (77%) and seven were children (23%); among the 17 sexed adults, 15 were males (88%) and 2 were probable females (Tung 2007a) .
Forty-two percent of the adult trophy heads that were observable for trauma were affected (8/19), all of whom were males (Tung 2008) . In seven cases, the trauma was antemortem, suggesting violence earlier in the man's life. The eighth case was a perimortem fracture, indicating that the trauma was sustained around the time of death, and may suggest that there was a physical conflict to obtain his head (Tung 2008) .
Wari trophy heads are standardized in appearance, which may reflect rigid rules about how they were to be altered and suggests the possibility of state oversight of their production (Tung 2008) . They exhibit skillfully drilled and similarly sized holes: 89% of the trophy heads have one hole on the apex of the cranium, and three-quarters exhibit at least one hole on the occipital (Tung 2008; illustrated in fig. 3 ). All were deposited together on the floor of two ritual structures; no trophy heads have been recovered from any other location at the site, indicating that their use was circumscribed.
These data reveal much about the identities of the heads. They were primarily adult males, nearly half of whom had been involved in violent encounters. While they fit the profile of enemy fighters whose heads could have been obtained in tinku (ritual battles), real wars, and/or raids (see Arkush and Stanish 2005) , they also could have been warriors or criminals from the Conchopata community. Therefore, we used strontium isotope data to determine whether any are from geological locales distinct from the Wari heartland in the Ayacucho Basin. This method is particularly well suited to this study because Wari was an expansive empire ranging over diverse geological zones. If Wari warriors obtained heads from enemies, it is possible that these enemies lived outside the imperial heartland, in distinct geological locales.
An Introduction to Strontium Isotope Analysis
Strontium isotope ratios in an ecosystem are determined by local geology (Faure 1986; Faure and Powell 1972) . That is, 87 Sr/ 86 Sr in the soil, in the plants grown in the soil, and in the animals and people who consume those plants will be the same as that of the bedrock (see Bentley 2006) . Thus, the strontium isotope ratios in teeth and bones reflect the geology of the dietary resources; the strontium isotope ratio of a person who consumes local foods and water should match that of the local geology. Therefore, this method of distinguishing between local and nonlocal individuals requires that the main sources of dietary strontium be local. As discussed in CAϩ online supplement A, the diets of Conchopata inhabitants correspond to strontium sources from the Ayacucho Basin.
To estimate the local strontium isotope signature in the Wari heartland, we evaluated strontium isotope ratios from the following sources: (1) local geologic formations (supplement A), (2) local small fauna, and (3) burials from Conchopata that were presumed local based on archaeological and skeletal characteristics. We did not want to rely solely on strontium values from Conchopata burials until those were verified against the strontium values from local geology and local mammals.
A trophy head is defined as "nonlocal" when its enamel or bone strontium isotope ratio does not match that of the local Conchopata burials (table 1), which would suggest that the person probably came from a region outside of the Ayacucho Basin and may have been perceived as foreign by the Conchopata community. Although a nonlocal person could have been viewed as an ancestor from a mythic origin place-a common component in Andean origin stories (Urton 1999 )-the demographic, iconographic, and trauma data instead suggest that a nonlocal strontium isotope value indicates foreign status.
If a trophy head exhibits a strontium isotope ratio that matches the Ayacucho value, then the individual probably lived in the Wari heartland or region(s) with a similar strontium isotope signature. Several areas in the Andes have similar strontium isotope signatures; consequently, a trophy head that exhibits a Wari heartland value could actually have come from another region that is geologically similar to Ayacucho. In such a case, the method is unable to detect the nonlocal individual.
Materials and Methods
Six guinea pigs from the Ayacucho market and six archaeological skeletons from the Conchopata tombs were analyzed to establish the local strontium isotope ratio (table 2) . Using local small animals is a reliable method for establishing the average strontium isotope ratio of water and food from a particular locale (see Evans and Tatham 2004; Price, Burton, and Bentley 2002) , particularly when the small-animal strontium isotope ratio is confirmed against local geology and local burials. In the subgroup in question-the trophy heads-enamel and bone samples were collected from five adults; all were from EA143 ( fig. 2) . Because only 24 adult Wari trophy heads have ever been recovered, a sample of five represents slightly more than 20 percent of all known adult Wari trophy heads. The teeth were fragmented, so the enamel comes from unspecified first, second, or third molars and one right maxillary canine. Enamel formation of these teeth occurs between the ages of 1 and 15 years (Hillson 1996) . All samples were prepared in the Laboratory for Archaeological Chemistry at the University of Wisconsin-Madison and analyzed in the Isotope Geochemistry Laboratory at the University of North Carolina at Chapel Hill with a thermal ionization mass spectrometer, where SRM-987 exhibited 87 86 Sr/ Sr p 0.710245 ‫ע‬ 0.000018 (2j; CAϩ online supplement B; Knudson and Tung 2007) .
Results

Strontium Isotope Ratios of Ayacucho Fauna
Five of the six guinea pig samples matched the strontium isotope signature expected from the geology of the Ayacucho region (table 3) ; one sample ( , F1232) had 87 86 Sr/ Sr p 0.711766 a surprisingly high ratio. The informant may have misreported the guinea pig's diet, or its food may have been grown in another geological zone(s). It is also possible that imported fertilizers were used in the local fields; for example, massproduced fertilizers in other regions have contributed to isotope signatures of (e.g., Sr/ Sr p 0.715 champs 1996). Other sources of nonlocal fertilizer include guano (Julien 1985) , which would reflect a marine isotope signature of (Veizer 1989 Sr/ Sr p 0.705803 ‫ע‬ 0.000348 n p 11 the range expected from local geology and fauna. Thus, these three lines of evidence provide both a robust standard for identifying the local strontium signal and safeguards against potentially tautological inferences from a single source.
Local strontium isotope signatures are commonly defined as the mean plus or minus two standard deviations of the values obtained from local animals (Price, Burton, and Bentley 2002) or, in this case, human burials. From the 11 enamel and bone samples from the local burials, therefore, the strontium isotope ratios for individuals from the Wari heartland should be in the range . A stron-87 86
Sr/ Sr p 0.7051-0.7065 tium isotope signature outside this range identifies a trophy head as nonlocal.
Strontium Isotope Ratios of the Conchopata Trophy Heads
Two trophy heads exhibit isotope ratios consistent with the bioavailable strontium in the Wari heartland (table 3) . The enamel and bone from individual 2907.05, a 30-39-year-old male, exhibits strontium isotope ratios within the local range, which suggests that he spent his life consuming strontium from the Ayacucho Formation or region(s) with similar strontium isotope signatures. Individual 2985.10, an adult male with healed cranial trauma, also yields an enamel signature consistent with a childhood in the Wari heartland. His adulthood residence is unknown, because no bone was tested from this individual.
Two trophy heads have enamel and bone strontium isotope ratios higher than the local range. These are individual 2907.04, a 35-45-year-old probable female, and individual 2985.11, a 45ϩ year-old male (table 3; fig. 4 ). These data indicate that two of the trophy-head individuals consumed strontium from different geological region(s) during both childhood and adulthood and were likely not from the Wari heartland.
The fifth trophy head, a young adult male with a healed fig. 4 ). He may have lived in the Wari heartland (or a region with similar geology) as a child and migrated to a distinct geologic zone in the last 10 or more years of life. Notably, his isolated head was then returned to the place of his presumed childhood and placed in a ritual structure at Conchopata. It is unknown whether he was a sojourner who voluntarily returned to Ayacucho or a captive forcibly brought to the Wari heartland to be transformed into a trophy head (or whether only his head was brought).
Overall, the strontium isotope signatures of the trophy heads are more heterogeneous than those from the Conchopata burials. The mean value and standard deviation of the Conchopata burial samples are 
Discussion and Conclusion
The six burials from Conchopata tombs exhibit strontium isotope signatures expected for individuals who consumed local strontium sources, indicating that they were lifelong residents of the Wari heartland. In contrast, three of the five trophy heads show strontium isotope signatures suggesting that they were likely nonlocal. As explained above, it is unlikely that the nonlocal strontium isotope values of the trophy heads derive from the consumption of imported foods, as there is little evidence to suggest the importation of large amounts of calcium-rich foods from other geological zones. Rather, the nonlocal strontium isotope values strongly suggest that some of the trophy-head individuals were from regions outside of the Ayacucho Basin.
If these three individuals were indeed foreigners, they could have voluntarily migrated to Conchopata shortly before their natural or sacrificial death, after which time they were modified into trophy heads. Alternatively, they could have been enemies taken captive and later decapitated. The latter interpretation is supported by iconography that depicts the FrontFaced Staff Deity holding a bound prisoner alongside another deity dangling a trophy head from its staff (Isbell and Cook 2002, 265; fig. 5 ). In addition, one of the smashed ceramic urns from the D-shaped ritual space shows a Wari warrior wearing a trophy head around his neck, presumably from a vanquished enemy (Ochatoma and Cabrera 2002 ; CAϩ online supplement C). Finally, demographic data show that the majority of trophy heads were adult males, more than 40% of whom had been in violent encounters (Tung 2008) . Of the three nonlocals, one showed a healed head wound. Together, these data suggest that some of the individuals, or just their heads, were taken by Wari warriors in battles or raids, perhaps for execution or sacrifice in a subsequent ritual at Conchopata.
One of the nonlocal trophy heads was a probable female who also could have been a battle or raiding victim, although the latter seems more likely, given possible evidence of raiding in the Middle Horizon Andes (Tung 2007b ) and elsewhere in the Americas (Kohler and Turner 2006; Wilkinson and Van Wagenen 1993). That women could have been taken captive or decapitated during raids has also been documented among the ethnographically known Jívaro (Harner 1972) , where men, women, and children from non-Jívaro communities were beheaded and transformed into "shrunken heads." The notion of "social substitutability" (Kelly 2000) may explain the presence of child and probable female trophy heads. That is, any person from a group may be viewed as a suitable representative of the whole, so taking anyone's head is a literal and metaphorical attack on the entire community. Therefore, the nonlocal probable female trophy head and perhaps some of the children's heads, which have yet to undergo strontium isotope analysis, may represent raiding victims taken from non-Wari communities (Tung 2008) .
In sum, these data show that victims were decapitated and transformed into trophy heads, later to be ostentatiously displayed (Tung 2008) . The trophy heads were eventually smashed on the floor of ritual buildings with camelid offerings and ritually smashed ceramics, further demonstrating their ritual significance (Tung and Cook 2006) . Clearly, trophy heads were culturally salient symbols in Wari society, reifying ideological notions of Wari power and authority through the iconographic and literal control of human bodies and body parts (Tung 2007a) . The new strontium isotope data add to our understanding of rituals that involve human trophies by showing that at least some probably derived from foreign enemies. Indeed, the head-taking practices documented here may have been part of a larger Wari imperial agenda in which other populations were subjugated through intimidation and violence during the process of imperial expansion and consolidation.
